Effect of maternal carbohydrate intake on mitochondrial activity and on lipogenesis by the young and mature progeny.
The influence of maternal dietary sucrose on lipogenesis and on oxygen consumption and ATP production by isolated hepatic mitochondria was studied. During gestation and lactation, female BHE rats were fed either a 65% starch or a 65% sucrose diet. At weaning, male progeny were fed either the diet of their dam or the alternate diet. Rates of oxygen consumption and ATP production from isolated hepatic mitochondria, rates of 3H incorporation into fatty acids, and percent liver lipid were determined at 50 and 150 days of age. Correlation coefficients between mitochondrial function and hepatic lipogenic activity were calculated. Analysis of variance of these data indicated that state IV oxygen consumption was influenced by age and by an interaction of the maternal diet and the diet fed the progeny from weaning. The respiratory control ratio was influenced by the interaction of the maternal diet and the diet fed the progeny and by the interaction of the maternal diet and the age of the progeny when killed. ATP synthesis and recovery of ADP as ATP was influenced by an interaction of all three variables: maternal diet, growth diet and age. In progeny killed at 150 (but not 50) days of age, sucrose feeding increased the incorporation of tritium into fatty acids. Liver lipid levels were influenced by age and diet. Mitochondrial ATP synthesis was negatively correlated with hepatic lipid content, and mitochondrial ATP recovery from ADP was negatively correlated with 3H incorporation and percent liver lipid. These results suggest that alterations in hepatic mitochondrial ATP production may be associated with the increase in hepatic lipid synthesis and serum lipid levels frequently observed in sucrose-fed animals as they age.